Key PointsUsing Google maps to show geographical presentations are rarely seen in previous papers.A focused research domain by the most productive author can be displayed on Google Maps.A scientific and objective way to recognize an author who published many papers in Medline library.

1. Introduction
===============

As of October 31, 2017, over 57,852 papers can be found on Pubmed.com by searching for the keyword \[Health Insurance data\], and 29 papers were found with the keywords ("Eur J Intern Med"\[Journal\]) and \[Health Insurance data\] in the past years. If we added an additional keyword \[Taiwan\] in above searches, 3098 and 24 papers can be found respectively. Many authors have conducted a retrospective, population-based, and cohort study utilizing the National Health Insurance Research Database (NHIRD).^\[[@R1]\]^

In essence, a disease group was established using NHIRD. Each patient was selected by frequency matching according to age, gender, and comorbidities without the study disease from the general population to form a control group. Logistic regression analysis is commonly performed to estimate the influences on the disease risk.^\[[@R2]\]^ Many papers had thus applied similar formatting to their NHIRD studies.

Hampson and Weaver^\[[@R1]\]^ criticized these researchers appears to be a template without hypothesis-driven from one study model and unhelpful to the clinician because each paper just described 2 conditions that were associated in NHIRD and is often with no apparent connection to medical practice. Hampson and Weaver illustrated one paper that was published in 2016 "Examining the diagnosis of other diseases following an episode of CO poisoning."^\[[@R2]\]^ Following 4 CO publications^\[[@R3]--[@R6]\]^ from the same research team were found in other journals published in 2015, using the same research model and database.^\[[@R2]--[@R4],[@R7]\]^

An apocryphal story often told to illustrate data mining concepts is about beer and diaper sales in a supermarket. It is based on both beer and diaper sales, which are strongly correlated.^\[[@R8]--[@R10]\]^ All possible pairs of cooccurrence diseases can be found in search of the sets of patient\'s diagnosis using social network analysis (SNA).^\[[@R11]--[@R14]\]^ Thus, the present study is interested in using SNA to analyze the most productive author mentioned by Hampson and Weaver.^\[[@R1]\]^

The objectives of this study are to apply SNA and Google Maps to visualize: the most productive author using Taiwan\'s NHIRD; the pattern of the target coauthor collaboration; and the author research domain denoted by abstract keywords and Pubmed MESH (medical subject heading) terms.

2. Methods
==========

2.1. Data source
----------------

By searching the PubMed database (Pubmed.org) maintained by the US National Library of Medicine, National Institutes of Health, we used the keywords of \[Taiwan\] and \[National Health Insurance Research Database\] on October 7, 2017, and downloaded 2913 articles that are published from 1995 to 2017. An author-made Microsoft Excel VBA (visual basic for application) module was used to analyze and present the contents and research results. All downloaded abstracts are based on the type of Journal Article. The prerequisite condition for a paper is at least 1 author from Taiwan. The target author is Chia-Hung Kao who was mentioned by Hampson and Weaver,^\[[@R1]\]^ see the Additional File 1. All data used in this study were downloaded from Pubmed library, which means the study is not necessary for the ethical approval according to the regulation promulgated by Taiwan Ministry of Health and Welfare.

2.2. Social network analysis using Pajek software
-------------------------------------------------

In keeping with the Pajek guidelines^\[[@R15]\]^ using SNA, we defined an author (or paper keyword or Pubmed MESH) as a node (or an actor) that is connected to another counterpart at another node through the edge of a line. Usually another weight is defined by the number of connections between 2 nodes.

The Pajek procedures are described as follows:(1)Selecting a control file; a specific control file can be opened through the path File\>Read project file\>selecting the file (e.g., D:\\pajek\\NHIRD.net).(2)Clustered analysis by selecting commands: Network\>Create partition\>Community.(3)Computing centrality values through commands: Network\>Create vector\>Centrality\>Weighted Degree\>All.(4)Drawing a network selecting: Draw\>Network+first partition+first vector.(5)In the drawing window, selecting Layout\>Energy\>Kamada-Kawai\>Separate components, the visualized presentation displays the key nation immediately on the computer screen, see the Additional File 2.

Centrality is an important index to analyze the network. Any individual or keyword lies in the center of the social network will determine its influence on the network and its speed to gain information.^\[[@R14]\]^ Degree centrality is used in this study.

2.3. Ways to create Google Maps joined with SNA
-----------------------------------------------

The centrality measures are computed by SNA algorithm in Pajek. We included them in an author-made Excel module to create a page of Hyper Text Mark-up Language (HTML) used for Google Maps.

2.4. Using bootstrap to calculate Gini coefficient and its 95% confidence intervals
-----------------------------------------------------------------------------------

Statistically, bootstrapping relies on random sampling with replacement to gain 95% confidence intervals (CI) for data. Bootstrapping allows assigning measurement of accuracy (defined in terms of bias, variance, confidence intervals, prediction error, or some other such measurement) to sample estimates.^\[[@R16]\]^ This technique allows estimation of the sampling distribution of almost any statistics using random sampling methods.^\[[@R17]\]^ Gini coefficient^\[[@R18]\]^ is used to measure the strength of a role in a network: the higher, the Gini; the stronger is the role in the network. The CIs of Gini coefficient are computed by the bootstrapping method when the highest value of the target node is constantly involved in the simulation dataset. We performed 1000 repetitions based on a constant number of sample (=100) for each bootstrapping because Gini coefficient is dependent on the number of calculated sample, see the Additional File 3. The fewer number of the data, the lower Gini coefficient will be.

3. Results
==========

3.1. The most productive author using Taiwan\'s NHIRD
-----------------------------------------------------

Authors from Taiwan using NHIRD to publish papers in Medline have formed 10 clusters (or say research teams) shown in Fig. [1](#F1){ref-type="fig"}. The most productive author is Tzeng-Ji Chen shown in the top left side in Fig. [1](#F1){ref-type="fig"}. Dr. Kao mentioned by Hampson and Weaver^\[[@R1]\]^ follows at the middle top cluster. Interested readers are recommended to click the link^\[[@R19]\]^ and looked at the details with Zoom-in and Zoom-out functionality.

![Top 10 clusters of authors in Taiwan regarding publications on Medline using Taiwan\'s National Health Insurance Research database (n = 126, max. size = 1016, Gini = 0.31).](medi-97-e9967-g001){#F1}

3.2. The pattern of the target coauthor collaboration
-----------------------------------------------------

A PubMed search on October in 2017, revealed that Dr. Kau published 594 articles from the same database analysis since 2002. The highest number of journal papers was in the field of Medicine (Baltimore), see Table [1](#T1){ref-type="table"}. Dr. Kau published 149 papers in 2015. The pattern of coauthor collaboration led by Dr. Kau was shown with 2978 edges connecting other coauthors, see Fig. [2](#F2){ref-type="fig"}.^\[[@R20]\]^

###### 

The number of trends in Kao\'s publications across the years.

![](medi-97-e9967-g002)

![Coauthor collaboration related to Dr. Kao\'s 595 published papers on Medline (n = 747, max. size = 2987, Gini = 0.39).](medi-97-e9967-g003){#F2}

3.3. The research domain denoted by abstract keywords and MESH terms
--------------------------------------------------------------------

Dr. Kau\'s research domain can be identified in Fig. [3](#F3){ref-type="fig"}.^\[[@R21]\]^ We can see that the cooccurrence abstract keywords with the highest frequency are cohort study and NHIRD. The most coexistent MESH terms are tomography, X-ray computed, and positron-emission tomography, see Fig. [4](#F4){ref-type="fig"}.^\[[@R22]\]^

![Abstract keywords related to Dr. Kao\'s 595 published papers on Medline (n = 368, max. size = 109, Gini = 0.36).](medi-97-e9967-g004){#F3}

![Article Mesh terms related to Dr. Kao\'s 595 published papers on Medline (n = 20/1340, max. size = 316, Gini = 0.47).](medi-97-e9967-g005){#F4}

3.4. Gini coefficient and its 95% confidence intervals
------------------------------------------------------

The Gini coefficients demonstrated in figures are 0.31 (95% CI: 0.23, 0.39), 0.59 (95% CI: 0.50, 0.68), 0.36 (95% CI: 0.27, 0.36), 0.47 (95% CI: 0.40, 0.54), respectively. We can see that the strength of the author (Dr. Kao) research domain is very mild and trivial.

4. Discussion
=============

Comorbidity is defined in medicine as existing simultaneously with and usually independently of another medical condition. As for cancer patient care, psychological distress problems are often comorbid with and can usually complicate the treatment of patients with breast cancer.^\[[@R20]\]^ A chronic pain problem is also common and often cooccurs with other anxiety problems.^\[[@R23],[@R24]\]^ In many situations, it is very hard to observe the association of 2 or more symptoms at 1 moment.

Many authors recently use NHIRD to categorize a disease group. Each patient was selected by frequency matching according to age, gender, and comorbidities without the study of disease from the general population to form a control group. Logistic regression analysis is commonly performed to estimate the influences on the disease risk.^\[[@R2]\]^ Through the visualize representations in figures, we can see that any 2 groups can be significantly separated from each other using SNA if we apply the patient disease sets. It is similar to the apocryphal story separating beer and diaper as a close group with a strong correlation in a supermarket.^\[[@R8]--[@R10]\]^ The way they used in data mining and the SNA algorithm displayed in this study.

We particularly incorporated SNA with Google Maps which was never seen in the previous papers. This study discovered that the top 10 research teams are shown on Google Maps. Links^\[[@R19]--[@R22]\]^ that can be manipulated by readers to see details and changes of interest for any focused target.

The productive author (Dr. Kao) published 149 papers in 2015, which is different from 151 pieces mentioned by Hampson and Weaver.^\[[@R1]\]^ The main reason for the difference is possibly attributable to the journal articles particularly selected by the present study.

In the past 15 years, we found Dr. Kao had 2987 connections with other coauthors from 13 research teams. If we apply SNA to any dual couple in a group using NHIRD, it can be anticipated that the 2 groups will be significantly separated apart from each other. Future studies are encouraged to perform them using SNA in NHIRD.

The cooccurrence abstract keywords with the highest frequency are cohort study and NHIRD. We can see that the most coexistent MESH terms (i.e., tomography, X-ray computed, and positron-emission tomography) are clearer and more understandable than using traditional author-defined keywords. However, the Gini coefficients in both figures are very low, indicating the author\'s research domain is not strengthened in a specific area.

Similarly, there is no any particular big bubble-sized focusing on Dr. Kao\'s research domain in figures. It might be the reason that Dr. Kao published a variety of topics. No such fascination can be represented on Dr. Kao\'s research domain in terms of his Gini coefficients. Using SNA incorporated with Gini coefficient to explore and measure author\'s research domain is merit presented in academics.

We used SNA to analyze coauthor collaboration and research domain for a particular author; this is different from the approaches applied in other studies on health issues.^\[[@R25],[@R26]\]^ Although entities are not located relative to the countries which coordinate on Google Maps, we imported the coordinates from Pajek software and then transformed them into Google coordinates, see Additional File 1. The clusters can be gathered in colors and sizes on Google Maps with a hyperlink. It is worth developing as new concepts and approaches for readers in future studies.

This study has several limitations. First, all data were extracted from the PubMed database (Pubmed.com). Some papers without complete information have yet to be included in this study. Therefore, the results such as those shown in figures may affect the overall study results and inferences. Second, many algorithms can be used for SNA. We merely applied the algorithm of degree centrality shown in the figures. Any changes in the algorithm used will present a different pattern and judgment. Third, SNA is not subjected to the Pajeck software package used in this study; other software such as Ucinet^\[[@R27]\]^ and Gephi^\[[@R28]\]^ are recommended for use in future studies on other topics plotting diagrams on Google Maps.

In conclusion, these findings demonstrate that the SNA combined with Google Maps is possible to be used in the future, especially for the NHIRD analyzed by SNA and Gini coefficient to explore the association between 2 diseases of interest. SNA incorporated with Google Maps provides insight into the relationships between entities. The results obtained in this study can be applied to the comprehensive understanding of other productive authors in the field of academics.
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